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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain an oxide having high NOx detoxifying ability by 
preparing a laminar perovskite compd. containing at least each one kind of lantbanoid 
element and 3d transition element, and barium and manganese. 

SOLUTION: This laminar perovskite compd. is expressed by formula I or formula II and 
has high NOx purifying ability and resistance against sulfur poisoning even in the temp. 

range of <600° C and in an oxidative atmosphere. In formula I, Ln is a lanthanoid I 
element B is a 3d transition element and x, y and 5 satisfy 1.8<x<2.8, 0.2<y<1.5 and 5.5 
<6<7.0. In formula II, Ln and B are the same elements as in formula I, x, z, y and 8 
satisfy 1.8<x+z<2.8, 0<z<0.5, 0.2<y<1.5 and 5<8<7.0. Preferably, Ln is at least one kind 
selected from lanthanum, neodymium, samarium, gadolinium, yttrium and strontium, and 
B is at least one kind selected from iron, cobalt and aluminum. The obtd. oxide is 
deposited on a porous carrier or the like to be used as a catalyst for cleaning of 
exhaust gas. 
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CLAIMS 



Claim(s)] 

Claim 1] Following general formula **Ln3-xBaxMn2-yBy07-delta — Stratified perovskite compound characterized by what is 
sxpressed with ** (Ln in a formula shows at least one sort of lanthanoidses, at least one sort of elements chosen from the group to 
vhich B changes from 3d transition element, 1.8< x<2.8, 0.2< y<1.5, and 5.5<=derta<7.0.). 

Claim 2] The stratified perovskite compound according to claim 1 characterized by for Ln(s) of the above-mentioned general formula 
fc* being at least one sort of elements chosen from the group which consists of a lanthanum, neodium, samarium, a gadolinium, an 
/ttrium, and strontium, and being at least one sort of elements chosen from the group to which B changes from iron, cobalt, and 
aluminum. 

[Claim 3] Following general formula ** Ln3-(x+z) BaxSrzMn2-yBy07-delta — Stratified perovskite compound according to claim 1 or 2 
sharacterized by what is expressed with ** (the element (however, strontium is removed) as the above with same Ln in a formula and 
B show the same element as the above, 1.8<x+z<2.8, 0< z<0.5, 0.2< y<1.5, and 5.5<=delta<7.0.). 

[Claim 4] The nitrogen-oxides purification catalyst ingredient characterized by containing the stratified perovskite compound of a 
publication in any one term of claims 1-4, and growing into rt 

[Claim 5] The catalyst for emission gas purification characterized by supporting a nitrogen-oxides purification catalyst ingredient 
according to claim 4 and platinum, and/or palladium to porosity support, and growing into it in the catalyst for emission gas purification 
which can purify the carbon monoxide, the hydrocarbon, and nitrogen oxides in the exhaust gas under a hyperoxia ambient atmosphere 
to coincidence. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the catalyst for emission gas purification which used a 
stratified perovskite compound, a nitrogen-oxides purification catalyst ingredient and this. Further in a detail The stratified perovskite 
compound which is a multiple oxide which has specific presentation and structure, and has the property which can carry out absorption 
purification of NOx under an oxygen ambient atmosphere and reducing atmosphere, It is effective in adsorption, a denitrification 
process, etc. of NOx which are generated about the nitrogen-oxides purification catalyst ingredient and the catalyst for emission gas 
purification using this in the chemical process in purification, works, etc. of exhaust gas which are especially discharged by operation of 
an internal combustion engine or combustion of natural gas. 
[0002] 

[Description of the Prior Art] Ideally, although the ingredient which has perovskite type structure belongs to cubic system, it takes the 
structure distorted belonging to tetragonal system, orthorhombic system, hexagonal system, etc. in many cases, and shows various 
electromagnetic interesting properties — a ferroelectricity is shown for the dipole moment produced by this strain. For this reason, 
many things are studied as an electromagnetic ingredient from the former, and it inquires as ingredients, such as a dielectric, a 
magnetic resistance element, a gas sensor and an electrode, especially an electrode for solid electrolytes, and the single crystal of 
BaTi03, KTa03, or KNb03 grade which is a ferroelectric attracts attention as a charge of electro-optics material. 
[0003] The attempt which compounds the perovskite compound which has the property which carried out laminating various perovskite 
ingredients etc. and was excellent in recent years is also made, and nitrogen oxides are absorbed, and since it decomposes and emits 
to oxygen and nitrogen, there are some these which attract attention in purification of exhaust gas, so that it may mention later. 
[0004] Moreover, as a catalyst which purifies an internal combustion engine's exhaust gas from the former, it calcinates after applying a 
gamma-alumina slurry to heat-resistant support, such as cordierite, and the three way component catalyst for emission gas purification 
which supported noble metals, such as platinum (Pt), palladium (Pd), and a rhodium (Rh), is typical, and it is widely known so that it may 
be represented by the emission-gas-purification catalyst for automobiles. 

[0005] Furthermore, the demand level has been going up quality and an amount from the rise of consciousness to the environment in 
an earth scale in recent years to an improvement of an internal combustion engine's combustion efficiency, the improvement in fuel 
consumption, purification of exhaust gas, etc. From such a situation, operation in the lean combustion (Lean) field in which improving 
especially an internal combustion engine's combustion is studied, and it burns by the gaseous mixture of current and hyperoxia is 
performed briskly, and a catalyst which can fully purify NOx also in this Lean field is desired. 

[0006] As an approach of fully purifying NOx also in this Lean field (1) The approach (Machida, Murakami, Kijima;J.Mater.Chem., 4 (1994) 
1621) using the zeolite catalyst which purifies NOx using the hydrocarbon under lean atmosphere and in a gaseous phase (HC), and (2) 
barium oxide, The method (JP,5-51 1 556,A, JP,5-261 287,A) of combining a lanthanum oxide and platinum, absorbing NOx under lean 
atmosphere, and making a three way component catalyst purify NOx of 3 yuan in a field is proposed. 

[0007] Moreover, Machida and others has reported that the perovskite multiple oxide expressed with La2-xBaxSrCu 206 decomposes 
and emits this absorbed NO to oxygen and nitrogen at an elevated temperature 600 degrees C or more with absorption of NO in the 
reference of the above (1 ). Furthermore, in the reference of the above (2), it is indicated by using for purification of the exhaust gas 
under a hyperoxia ambient atmosphere combining the NOx absorbent and precious metal catalyst which consist of alkali metal, alkaline 
earth metal, and rare earth elements that the NOx purification engine performance under a hyperoxia ambient atmosphere is obtained. 
[0008] in addition — ' — science (Kodansha SAIENTIFIKU, 1998) Tanabe of new ligand field — a passerby — in editorial— supervision 
Kanno **** ******, Masaki Shinada, and" edited by Yamaguchi Australia, the electronic structure of a transition-metals compound and 
a chemical bond are indicated, and the electronic state about a perovskite multiple oxide is especially clarified in Chapter 3 (Fujimori 
****). 
[0009] 

[Problem(s) to be Solved by the Invention] However, in the temperature field 600 degrees C or more, emission became remarkable at 
adsorption and coincidence of NOx, and the conventional perovskite multiple oxide used by the approach of the above (1 ) had the 
technical problem that reduction of an NOx absorbed amount will be produced. 

[001 0] Moreover, with the conventional emission-gas-purification catalyst concerning the combination of the NOx absorbent and noble 
metals which consist of the alkali metal used by the approach of the above (2), the technical problem that the alkali-metal component 
added in order to obtain NOx absorbed amount sufficient by heating durability 650 degrees C or more (support) reacted with support, 
and deteriorated occurred. 

[001 1] Furthermore, since sulfur oxide (SOx) gas was contained in the exhaust gas in combustion of a diesel, receiving sulfur poisoning 
was known, and especially the conventional emission-gas-purification catalyst had the technical problem that sulfur poisoning by SOx 
gas was remarkable, and the NOx purification engine performance fell remarkably, like [ in the case of being the reference of the above 



2) 1 when a barium oxide etc. bore NOx absorption. 

0012] In addition, although it was also possible to have stabilized Ba by using above-mentioned barium oxide as a perovskite multiple 
♦xide like La0.7Ba0.2Mn0.5Co0.5O3-derta, even if this invention persons were this case, they did the knowledge of the NOx purification 
jrigine performance falling remarkably by SOx gas. Furthermore, this invention persons did the knowledge also of sulfur poisoning by 
>Ox gas being also remarkable also in La2-xBaxSrCu 206 which Machida and others proposed. 

0013] As mentioned above, with the conventional oxide system catalyst, an NOx absorbed amount decreases remarkably by sulfur 
poisoning in the NOx adsorption using these the outside where an usable temperature field is narrow. For this reason, the emission- 
jas-purification catalyst ingredient and the catalyst for emission gas purification which demonstrate the NOx purification engine 
>erformance under a broad temperature field and an ambient atmosphere in various operating environments were desired. 
0014] The place which this invention is made in view of the technical problem which such a conventional technique has, and is made 
nto the purpose is to offer the stratified perovskite compound which has high NOx decontamination capacity also under a less than 
500-degree C temperature field and an oxidizing atmosphere, and has sufficient sulfur-proof poisoning nature under the environment 
vhich produces sulfur poisoning, a nitrogen-oxides purification catalyst ingredient, and the catalyst for emission gas purification using 
:his. 

;ooi5] 

[Means for Solving the Problem] this invention persons came to complete a header and this invention for having NOx decontamination 
capacity with the new stratified perovskite compound expensive also under a less than 600-degree C temperature field and an oxidizing 
atmosphere which has specific presentation and structure, and having sufficient sulfiir^proof poisoning nature, and a header and the 
above-mentioned technical problem being solved, as a result of repeating research wholeheartedly that the above-mentioned technical 
problem should be solved. 

[001 6] That is, the stratified perovskite compound of this invention is following general formula **Ln3-xBaxMn2-yBy07-delta. — It is 
characterized by what is expressed with ** (Ln in a formula shows at least one sort of lanthanoidses, at least one sort of elements 
chosen from the group to which B changes from 3d transition element, 1.8< x<2.8, 0.2< y<1.5, and 5.5<=derta<7.0.). Moreover, in this 
stratified compound, it is desirable that it is at least one sort of elements chosen from the group to which Ln of general formula ** 
changes from a lanthanum, neodium, samarium, a gadolinium, an yttrium, and strontium, and they are at least one sort of elements 
chosen from the group to which B changes from iron, cobalt and aluminum. 

[001 7] Moreover, the suitable gestalt of the stratified perovskite compound of this invention is following general formula ** Ln3-<x+z) 
BaxSrzMn2-yBy07-derta. — It is characterized by what is expressed with ** (the element (however, strontium is removed) as the 
above with same Ln in a formula and B show the same element as the above, 1.8<x+z<2.8, 0< z<0.5, 0.2< y<1.5, and 5.5<=delta<7.0.\ 
[0018] Moreover, the nitrogen-oxides purification catalyst ingredient of this invention is characterized by containing the stratified 
perovskite compound like **** and changing. 

[0019] Furthermore, the catalyst for emission gas purification of this invention is characterized by supporting the nitrogen-oxides 
purification catalyst ingredient platinum, and/or palladium like **** to porosity support and growing into it in the catalyst for emission 
gas purification which can purify the carbon monoxide, the hydrocarbon, and nitrogen oxides in the exhaust gas under a hyperoxia 
ambient atmosphere to coincidence. 
[0020] 

[Embodiment of the Invention] Hereafter, the stratified perovskite compound of this invention is explained to a detail. Like the above, 
the stratified perovskite compound of this invention Following general formula **Ln3-xBaxMn2-yBy07-derta — ** (Ln in a formula 
shows at least one sort of lanthanoidses, at least one sort of elements chosen from the group to which B changes from 3d transition 
element L8< x<2.8, 0.2< y<1.5, and 5.5<=delta<7.0.) It is expressed, and has the sulfur-proof poisoning nature which compared and was 
excellent in the usual perovskite multiple oxide, the copper system stratified perovskite oxide, or the oxide mixed stock NOx absorption 
catalyst ingredient NOx can be effectively purified also in a less than 600-degree C temperature field, and endurance is also good. 
[0021] Here, as Ln (lanthanoids) of general formula **, the combination of La (lanthanum), Nd (neodium), Sm (samarium), Gd 
(gadolinium), Y (yttrium) or Sr (strontium), and such arbitration is desirable, and the combination of Fe (iron), Co (cobalt) or aluminum 
(aluminum), and such arbitration is desirable as B (3d transition element). 

[0022] Moreover, it is hard to obtain NOx absorptivity ability with x [ sufficient by 1.8 or less ], and hard to construct a stratified 
perovskite structure or more by 2.8. Or less by 0.2, be hard to do the improvement of the NOx absorptivity ability according [ y ] to a 
permutation, and sufficient NOx absorptivity ability may not be obtained 1.5 or more. Furthermore, less than by 5.5, it is hard to 
construct a stratified perovskite structure, and delta becomes unstable [ a stratified perovskite structure ] 7.0 or more. 
[0023] In the stratified perovskite compound of this invention, it is desirable as Ln (lanthanoids) of general formula ** to choose 
strontium at least General formula ** in this case Moreover, following general formula ** Ln3-(x+z) BaxSrzMn2-yBy07-delta — ** 
(the element (however, strontium is removed) as the above with same Ln in a formula and B show the same element as the above, 
1.8<x+z<2.8, 0< z<0.5, 0.2< y<1.5, and 5.5<=delta<7.0.) It can express. According to this stratified perovskite compound, much more 
good sulfur^proof poisoning nature, the NOx purification engine performance in a large temperature field, and endurance are realizable. 
[0024] In general formula **, in 0, when an NOx absorption property is not fully improved but z exceeds 0.5, an NOx absorption 
property is remarkable and it may deteriorate. Moreover, although x+z is 1.8<x+z<2.8, this reason of it is the same as the reason for 
limitation of x in general formula **. 

[0025] Next the NOx purification catalyst ingredient of this invention is explained. The NOx purification catalyst ingredient of this 
invention contains the stratified perovskite compound like ****. This stratified perovskite compound can carry out absorption 
purification of NOx under an oxidizing atmosphere, demonstrates NOx absorption / purification property which was excellent even in 
the temperature of less than 600 degrees C, and, moreover, has sulfur-proof poisoning nature. 

[0026] Thus, although the NOx purification catalyst ingredient of this invention uses the above-mentioned stratified perovskite 
compound as an indispensable component it is possible also for containing other additives other than this etc., for example, can add 
Seria (Ce02) which has oxygen storage ability, a zirconia (Zr02), PURASEOJIUMU oxides (PrO 2-x), these solid solutions, etc. 
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[0027] Moreover, it is powdered, and the NOx purification catalyst ingredient of this invention can also be supported and used for the 
conventional porosity base materials, such as fabricating and using it for the shape of a grain, or the various configurations of a pellet 
type, and an alumina, as well as the thing as it is to use. Furthermore, it is also possible to use it for them, carrying out a coat to 
monolith support, metal support, etc. which consist of a fireproof ingredient and since in purifying NOx in the exhaust gas for 
automobiles especially the touch area of a catalyst and exhaust gas can be enlarged and pressure loss can also be controlled by 
carrying out a coat to honeycomb-like support, it is very effective. 

[0028] In addition, as this honeycomb-like support, although many things of quality of cordierite, such as ceramics, are generally used, 
it is also possible to use the honeycombHike support which consists of metallic materials, such as ferrite system stainless steel, and 
the catalyst ingredient powder itself may be further fabricated in the shape of a honeycomb. 

[0029] moreover, the NOx purification catalyst ingredient of this invention — ****, although the absorption purification of NOx can be 
carried out on the both sides of like, an oxidizing atmosphere, and reducing atmosphere and being excelled also in sulfur-proof 
poisoning nature By it being also possible to use it combining noble-metals components, such as Pt well-known Pd, well-known Rh 
(rhodium), etc., conventionally, for example, combining with Pt and/or Pd In addition to the NOx absorption purification engine 
performance under an oxidizing atmosphere, the NOx decomposition purification engine performance under reducing atmosphere can 
also be raised. 

[0030] Next, the catalyst for emission gas purification of this invention is explained. Like ****, the catalyst for emission gas purification 
of this invention supports NO purification catalyst ingredient, and the platinum and/or palladium of above-mentioned this invention to 
porosity support, grows into it and can purify the carbon monoxide (CO), the hydrocarbon (HC), and nitrogen oxides in the exhaust gas 
under a hyperoxia ambient atmosphere to coincidence. 

[0031] Although support of platinum and/or palladium is performed from an above-mentioned reason, a rhodium (Rh) etc. can be made 
to support here besides this. Under the present circumstances, it cannot be overemphasized that well-known ingredients, such as an 
alumina, can be used as mentioned above, and honeycombHike support can be used as porosity support either. 
[0032] Moreover, in the catalyst for emission gas purification of this invention, although an NOx purification catalyst ingredient and 
noble metals, such as platinum, may be mixed, a coat may be carried out to honeycomb-like support and the same catalyst bed may be 
made to support both, both are separated, a coat may be carried out and a separate catalyst bed may be fabricated. Furthermore, the 
laminating of this separate catalyst bed may be carried out, and it may divide into the upstream and the downstream of exhaust gas 
passage further, and you may arrange. 
[0033] 

[Example] Hereafter, although an example and the example of a comparison explain this invention to a detail further with reference to a 
drawing, this invention is not limited to these examples. 

[0034] (Example 1) By using the carbonate or hydroxide of a lanthanum, barium, manganese, and cobalt as a start raw material, it 
blended so that the presentation ratio of each element might be set to La:Ba:Mn:Co=0.8:2.2:1 .5:0.5, and grinding mixing was carried out 
with the ball mill. Subsequently, after making it react with a citric acid and manufacturing compound citrate powder by the same 
actuation as the approach indicated by JP,2-74505,A, the multiple oxide powder (stratified perovskite compound) which calcinates at 
1400 degrees C in atmospheric air further after 5-hour temporary quenching by 900 degrees C for 10 hours, and is shown by 
La0.8Ba2.2Mn1.5Co0.5O7-delta (delta is about 0.4) was obtained. The obtained multiple oxide powder (baking powder) has been 
arranged in thermal-analysis equipment the absorption decontamination capacity of NO was measured by the thermogravimetric 
analysis mentioned later, and the performance evaluation as an NOx purification catalyst ingredient was performed. 
[0035] (Example 2) Except having used the cobalt of a start raw material as iron, the same actuation as an example 1 was repeated, 
and the multiple oxide powder (stratified perovskite compound) shown by LaO.8Ba2.2Mn1 .5Fe0.5O7-delta (delta is about 0.3) was 
obtained. Like the above, the absorption decontamination capacity of NO was measured by thermogravimetric analysis, and the 
performance evaluation as an NOx purification catalyst ingredient was performed. 

[0036] (Example 3) Except having made the cobalt of a start raw material into aluminum, the same actuation as an example 1 was 
repeated, and the multiple oxide powder shown by La0.8Ba2.2Mn1.5aluminum0.5O7-delta (delta is about 0.3) was obtained. Like the 
above, the absorption decontamination capacity of NO was measured by thermogravimetric analysis, and the performance evaluation as 
an NOx purification catalyst ingredient was performed. 

[0037] (Example 4) Except having blended the presentation ratio of each element of a start raw material so that it might be set to 
La:Ba:Mn:Co=1. 0:2.0:1 .5:0.5, the same actuation as an example 1 was repeated, and the multiple oxide powder shown by 
La1.0Ba2.0Mn1.5Co0.5O7-delta (delta is about 0.4) was obtained. Like the above, the absorption decontamination capacity of NO was 
measured by thermogravimetric analysis, and the performance evaluation as an NOx purification catalyst ingredient was performed. 
[0038] (Example 5) Except having blended the presentation ratio of each element of a start raw material so that it might be set to 
La:Ba:Mn:Co=1 .0:2.0:1 .0:1.0, the same actuation as an example 1 was repeated, and the multiple oxide powder shown by 
La1 .OBa2.0Mn1 .0Co1 .0O7-delta (delta is about 0.3) was obtained. Like the above, the absorption decontamination capacity of NO was 
measured by thermogravimetric analysis, and the performance evaluation as an NOx purification catalyst ingredient was performed. 
[0039] (Example 6) Except having blended the presentation ratio of each element of a start raw material so that it might be set to 
La:Ba:Mn:Co=0.5:2.5:1 .5:0.5, the same actuation as an example 1 was repeated, and the multiple oxide powder shown by 
La0.5Ba2.5Mn1.5Co0.5O7-delta (delta is about 0.4) was obtained. Like the above, the absorption decontamination capacity of NO was 
measured by thermogravimetric analysis, and the performance evaluation as an NOx purification catalyst ingredient was performed. 
[0040] (Example 1 of a comparison) Except having blended the presentation ratio of each element so that it might be set to 
La:Ba:Mn:Co=0.2:0.7:0.5:0.5, the same actuation as an example 1 was repeated, and the multiple oxide powder shown by 
La0.2Ba0.7Mn0.5Co0.5O3-delta (delta is about 0.3) was obtained. Like the above, the absorption decontamination capacity of NO was 
measured by thermogravimetric analysis, and the performance evaluation as an NOx purification catalyst ingredient was performed. 
[0041] (Example 2 of a comparison) Except having blended the presentation ratio of each element so that it might be set to 
La:Ba:Mn:Co=1. 0:2.0:1. 8:0.2, the same actuation as an example 1 was repeated, and the multiple oxide powder shown by 



.a1.0Ba2.0Mn1.8Co0.2O7-delta (delta is about 0.2) was obtained. Like the above, the absorption decontamination capacity of NO was 
leasured by thermogravimetric analysis, and the performance evaluation as an NOx purification catalyst ingredient was performed. 
0042] (Example 3 of a comparison) Except having blended the presentation ratio of each element so that it might be set to 
-a:Ba:Mn:Co=1. 0:2.0:0.5:1. 5, the same actuation as an example 1 was repeated, and the multiple oxide powder shown by 
-a1.0Ba2.0Mn0.5Co1.5O7-delta (delta is about 0.5) was obtained. Like the above, the absorption decontamination capacity of NO was 
neasured by thermogravimetric analysis, and the performance evaluation as an NOx purification catalyst ingredient was performed. 
0043] (Example 4 of a comparison) Except having blended the presentation ratio of each element so that it might be set to 
,a:Ba:Mn:Co:O=0.2:2.8:1 .5:0.5, the same actuation as an example 1 was repeated, and the multiple oxide powder shown by 
-a0.2Ba2.8Mn1.5Co0.5O7-delta (delta is about 0.7) was obtained. Like the above, the absorption decontamination capacity of NO was 
neasured by thermogravimetric analysis, and the performance evaluation as an NOx purification catalyst ingredient was performed. 
!0044] (Example 5 of a comparison) Except having blended the presentation ratio of each element so that it might be set to 
-a:Ba:Mn:Co:0=1 .2:1.8:1 .5:0.5, the same actuation as an example 1 was repeated, and the multiple oxide powder shown by 
-a1.2Ba1.8Mn1.5Co0.5O7-delta (delta is about 0.3) was obtained. Like the above, the absorption decontamination capacity of NO was 
neasured by thermogravimetric analysis, and the performance evaluation as an NOx purification catalyst ingredient was performed. 
[0045] (Example 7) Neodymium was added to the start raw material, except having blended the presentation ratio of each element so 
that it might be set to La:Nd:Ba:Mn:Co=0.5:0.3:2.2:1 .5:0.5, the same actuation as an example 1 was repeated, and the multiple oxide 
powder shown by La0.5Nd0.3Ba2.2Mn1.5Co0.5O7-delta (delta is about 0.4) was obtained. Like the above, the absorption 
decontamination capacity of NO was measured by thermogravimetric analysis, and the performance evaluation as an NOx purification 
catalyst ingredient was performed. 

[0046] (Example 8) The yttrium was added to the start raw material, except having blended the presentation ratio of each element so 
that it might be set to La:Y:Ba:Mn:Co=0.7:0.1:2.2:1. 5:0.5, the same actuation as an example 1 was repeated, and the multiple oxide 
powder shown by La0.7Y0.1Ba2.2Mn1.5Co0.5O7-delta (delta is about 0.4) was obtained. Like the above, the absorption decontamination 
capacity of NO was measured by thermogravimetric analysis, and the performance evaluation as an NOx purification catalyst ingredient 
was performed. 

[0047] (Example 9) Samarium was added to the start raw material, except having blended the presentation ratio of each element so 
that it might be set to La:Sm:Ba:Mn:Co=0.6:0.2:2.2:1 .5:0.5, the same actuation as an example 1 was repeated, and the multiple oxide 
powder shown by La0.6Sm0.2Ba2.2Mn1.5Co0.5O7-delta (delta is about 0.4) was obtained. Like the above, the absorption 
decontamination capacity of NO was measured by thermogravimetric analysis, and the performance evaluation as an NOx purification 
catalyst ingredient was performed. 

[0048] (Example 10) GADORIMIUMU was added to the start raw material, except having blended the presentation ratio of each element 
so that it might be set to La:Gd:Ba:Mn:Co:O=0.7:0.1:2.2:1 .5:0.5, the same actuation as an example 1 was repeated, and the multiple oxide 
powder shown by La0.7Gd0.1 Ba2.2Mn1 .5Co0.5O7-delta (delta is about 0.5) was obtained. Like the above, the absorption 
decontamination capacity of NO was measured by thermogravimetric analysis, and the performance evaluation as an NOx purification 
catalyst ingredient was performed. 

[0049] (Example 11) Strontium was added to the start raw material, except having blended the presentation ratio of each element so 
that it might be set to La:Sr.Ba:Mn:Co=0.5:0.3:2.2:1 .5:0.5, the same actuation as an example 1 was repeated, and the multiple oxide 
powder shown by La0.5Sr0.3Ba2.2Mn1.5Co0.5O7-delta (delta is about 0.4) was obtained. Like the above, the absorption 
decontamination capacity of NO was measured by thermogravimetric analysis, and the performance evaluation as an NOx purification 
catalyst ingredient was performed. 

[0050] (Example 6 of a comparison) Strontium was added to the start raw material, except having blended the presentation ratio of 
each element so that it might be set to La:Sr.Ba:Mn:Co=0.7:0.5:1 .8:1 .5:0.5, the same actuation as an example 1 was repeated, and the 
multiple oxide powder shown by La0.7Sr0.5Ba1.8Mn1.5Co0.5O7-delta (delta is about 0.6) was obtained. Like the above, the absorption 
decontamination capacity of NO was measured by thermogravimetric analysis, and the performance evaluation as an NOx purification 
catalyst ingredient was performed. 

[0051] (Example 12) The following actuation was performed using the multiple oxide powder of an example 1, and the honeycomb 
catalyst expressed with Pt/La0.8Ba2.2Mn1 .5Co0.5O7-delta / alumina was prepared. The alumina sol 70 weight section, the aluminium 
nitrate water-solution (40wt%) 1 5 weight section, and the water 30 weight section were added to the alumina powder 1 00 weight 
section, stirring mixing was carried out, and the alumina slurry was obtained. Multiple oxide powder La0.8Ba2.2Mn1.5Co0.5O7-delta of 
an example 1 was added to this alumina slurry, mixed stirring was carried out, and the slurry for coatings was obtained. Moreover, at 
this time, the loadings of LaO.8Ba2.2Mn1 .5Co0.5O7-delta powder were adjusted so that 100g of these powder might be supported by 
per [ catalyst 1 L (liter) ] at the time of catalyst completion. Subsequently, after having blown off the excessive slurry after being 
immersed and taking out the honeycomb support made from cordierite to the obtained slurry for coatings, and drying at 80 degrees C, 
it calcinated at 600 degrees C for 1 hour. Thus, it was immersed in the dinitro diamine platinum water solution of 2 g/L, the built 
honeycomb object was dried at 250 degrees C, and the honeycomb catalyst of this example was acquired. The acquired honeycomb 
catalyst has been arranged like the after-mentioned to the exhaust air passage of the lower stream of a river of the Lean combustion 
engine, and presented measurement with the rate of purification of exhaust gas. 

[0052] (Example 13) Except having used the palladium nitrate water solution instead of the dinitro diamine platinum water solution, the 
same actuation as an example 12 was repeated, and the honeycomb catalyst of this example expressed with 

Pd/La0.8Ba2.2Mn1.5Co0.5O7-delta / alumina was acquired, and was measured like the above of the rate of purification of the exhaust 
gas of the acquired honeycomb catalyst 

[0053] (Example 7 of a comparison) The following actuation was performed using the multiple oxide powder of the example 1 of a 
comparison, and the honeycomb catalyst of this example expressed with Pt/La0.2Ba0.7Mn0.5Co0.5O3-delta / alumina was prepared. 
Except having used the multiple oxide powder of the example 1 of a comparison instead of the multiple oxide powder of an example 1, 
the same actuation as an example 12 was repeated, and the honeycomb catalyst expressed with Pt/La0.2Ba0.7Mn0.5Co0.5O3-delta / 
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alumina was acquired. It measured like the above of the rate of purification of exhaust gas. 

[0054] (Example 8 of a comparison) Except having used the palladium nitrate water solution instead of the dinitro diamine platinum 
water solution, the same actuation as the example 7 of a comparison was repeated, and the honeycomb catalyst expressed with 
Pd/La0.2Ba0.7Mn0.5Co0.5O3-delta / alumina was acquired. It measured like the above of the rate of purification of exhaust gas. 
[0055] The following approach estimated the NOx absorption property of the multiple oxide of the [example of trial] examples 1-13, and 
the examples 1-8 of a comparison. 

[0056] (NO absorption characterization method) The NOx absorbed amount on the front face of an oxide performed thermogravimetric 
analysis on condition that the following, and evaluated it by calculating an NOx absorbed amount from the heavy increase and decrease 
accompanying the NOx absorption by catalytic reaction. The obtained result is shown in Table 1 , Table 2, and drawing 1 . 

(1 ) Thermal-analysis reaction condition 1 reaction condition (I) 

NO:S02: Presentation GA of N 2= 0.500:0.025:99.475 SU is made to flow into equipment in flow rate 100 cc/min, and it is ** about NO 
and S02. ** was carried out 

2) Reaction condition (II) 

N2: He is Nagare about the mixed gas which is the presentation of SO 2= 0.0.25:99.975. It was made to flow into equipment in amount 
100 cc/min, and S02 was made to absorb. 

3) It is a reaction condition about S02 absorbed amount of an oxide based on the data obtained from each above-mentioned 
measurement It estimates by (II) and is net NO absorption about the measurement result of a reaction condition (I). It considered as 
the amount and the NO maximum absorption temperature was searched for from this measurement result 

(2) It measured with the programming rate of 1 0 degrees C / min from a measurement temperature room temperature to 800 degrees 

C. 

[0057] (NOx purification characterization method) The catalyst of each example which supported a predetermined multiple oxide 
catalyst ingredient and noble metals to honeycomb support has been arranged in the exhaust air system of a lean burn engine, air-fuel 
ratio A/F=14.5 (SUTOIKI) and A/F=18 (Lean) are repeated by turns, the engine was changed, and the catalyst purification performance 
evaluation was performed: In addition, in the durability test S02 gas was flowed so that S02 concentration in exhaust gas might be set 
to 50 ppm, with the inlet temperature of 650 degrees C, A/F=14.5 and A/F=18 were changed by turns, it carried out for 24 hours, and 
the catalyst purification performance evaluation was performed next The obtained result is shown in Table 3. 
[0058] 

[Table 1] 
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[Table 2] 
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[Table 3] 
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[0061] The following things are clear from the result obtained as mentioned above. Although the result of NO absorption 
characterization was shown in Table 1 and Table 2, it turns out that the stratified perovskite multiple oxide of the examples 1-11 which 
belong to the range of this invention from this has high NOx decontamination capacity compared with the examples 1-6 of a 
comparison also under a less than 600-degree C temperature field, an oxidizing atmosphere, and existence of S02 gas. Moreover, it 
cannot be overemphasized that this NOx decontamination capacity is also the same as when N02 gas is used as reactant gas. 
[0062] Moreover, even if it is the same stratified perovskite presentation, if it separates from the NOx absorbed amount under S02 
coexistence from the predetermined range of this invention, its decreasing remarkably is clear from drawing 1 and drawing 2 . 
Furthermore, although the result of NOx purification characterization was shown in Table 3 By this the catalyst of the examples 12 and 
13 which are one example of the catalyst for emission gas purification of this invention which honeycomb support was made to support 
combining the stratified perovskite compound and noble metals of this invention It turns out that it remains for falling about 30 percent 
to the rate of initial purification also after a durability test, and the rate of NOx purification has the endurance which was clearly 
excellent compared with the examples 7 and 8 of a comparison which the rate of purification after durability reduced by half, and can 
purify exhaust gas effectively also under S02 coexistence. 

[0063] As mentioned above, although the suitable example explained this invention to the detail, this invention is not limited to these 
and deformation various by within the limits of an indication of this invention is possible for it For example, although the effectiveness 
of the stratified perovskite compound of this invention was explained taking the case of the catalyst for emission gas purification, the 
application of the compound of this invention is not limited to this, and, specifically, it cannot be overemphasized from the former about 
a stratified perovskite compound that well-known it is an application and that it is applicable to a dielectric, a magnetic resistance 
element a gas sensor and an electrode, especially the electrode for solid electrolytes, etc. 
[0064] 

[Effect of the Invention] As explained above, according to this invention, it can write using the new stratified perovskite compound 
which has specific presentation and structure, and the stratified perovskite compound which has high NOx decontamination capacity 
also under a less than 600-degree C temperature field and an oxidizing atmosphere, and has sufficient sulfur-proof poisoning nature 
under the environment which produces sulfur poisoning, a nitrogen-oxides purification catalyst ingredient, and the catalyst for emission 
gas purification using this can be offered. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the relation of x and NO absorbed amount in La1.0Ba2.0Mn2-xCoxO7 
[Drawing 2] It is drawing showing the relation of x and NO absorbed amount in La3-xBaxMn1.5Co0.5O7 
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mm (mm) *M&«HKMrt<csiiu &m& 
HMmatiWc <£*5 n o<DR«^tft«flije u nox 

[0035] (m&mz) tommPKDxjwvzmtb 

fcJSUHi. W&m 1 £ RKOttfEftll 0 S 0 . La 
o. i Ba t . s Mni . ( Fe c . s0 7 -« (Ski 

mo. 3) VKZtiz&smv&m. ust^n^** 

-■* hft-Mi) *Wfc. JJSPMItc> 8SJl*a»#fStc«fc») 10 
NO©*«^MS*8HSEU NOxjWbWltmiLT 
©ttttlW*fT->;te. 

[0036] (mmm3) mmmm>i'i>\<\-ZT)iz 

L/> La 0 . s B a 2 . 2 Mn i . 6 A 1 0 . s O 

7 - , (s\mo. 3) rs%sn*«6Wb««5ic4» 

fc. JJBHttlC. ftrcMfi&KJ:9N0©QMNKbtl. 

N0x^idw«^iUT©tti8iwi*ff-» 
[0037] (n&m ) mmjm<b&7t%<mmk*. 20 

La:Ba:Mn:Co=l. 0:2. 0:1. 5: 

0 . 5 4 ft £ <fc 5 KE^LfcfeWtt. JUtt* 1 4 15)8© 
&fl=££»)igU La, . o Ba 2 . .Mn>. ( Co 
o . 8 0 7 - , (dum. 4) -CnkZ hz>m.-£mt® 

JRilKbKfcWeu NOxWBWl^iLTOfflfe* 

[0038] 5 ) &mmm>&7tm<D®.imz 

La : Ba : Mn : Co = 1. 0:2. 0:1. 0: 

1. 0iftS<fc5KK£L*:tWtt> fmm £PM£© 30 
tSMT^'fcSIOaSU. La, . .Ba,. 0 Mn, . . Co 

, . ,o,., (sizm. 3) vfjkztxz&Gwam 
wizm-tc. ±iaa«K % tmm^m^^noom 

[0039] (HJ60H6 ) timffflD&T&RD&atlk* 
La:Ba:Mn:Co = 0. 5:2. 5:1. 5: 
0 . 5 ift5«fc MciBiaL fcfiW J. UteW 1 £ E3tt© 
»ft*«9iKU La 0 . s Ba 2 . , Mn, . . Co 

o . fO,., (dimo. 4) v^nzmsm.itm 40 
wntmwMb* n o xwtmtmt bxmm 

[0040] (JtttWl) #7t^©ifflR)Ut4La : B 
a:Mn:Co = 0. 2:0. 7:0. 5:0. 5£ft 

ilL. La 0 . 2 Ba, . 7 Mn 0 . B C o 0 . » 0 

s - , («wo, 3) V7fl2tiz&£&utm*m 
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8 

fc. 

[0041] (mm2) ZKmcmmtzL* b 

a:Mn:Co=l. 0:2. 0:1. 8:0. 2£ft 
h <fc 5 tci2£ L fcfiltttt. Hlfcfl 1 £ GWOlifE** 9 
jSL> La,, d Ba, . 0 Mni. »Co 0 . 2O 
7-. <*tt«0. 2) T^Stt**^i"b*»**ff 
fc. JtfEEUfC^ ^SS^«TffiK:«t9NO©©i!X^b^ 
*W6U NOxJWbtt«l^tl/T©ttttlHB%tfo 

[0 04 2] <Jt*GW3> §7C«©ffifiSJ:b4La : B 
a : Mn : Co = 1. 0:2. 0:0. 5:1. 5£ft 

ilL. La,. 0 Ba 2 . 0 Mn 0 . s C o , . s O 
t - 2 (SttfcjO. 5) ?7j*$*l*«£IMb«J»5fr&& 
fc. JJBHttK. *«»MffffiKJ:9NO©WIMWbtt 
*»J£U NOxi«0ttitm4 0-C©tt»aMi*tT-5 

fc. 

[0 04 3] (J£&0,4) #7C&©iffi)&tb£La : B 
a : Mn : Co : 0=0. 2:2. 8:1. 5:0. 5 

t ft h <k 5 ke£ l fcfew*. xkm 1 ^ iHH*©ttfi;« 

SIOiSL, La 0 . 2 Ba, . a Mn, . & Co 0 . t 
O, - » U«ft0. 7) r^3ft* T *£IMbtlf&;fc ; S: 

to&WEU NOxMaW^£LT©tt^tf*fT 

[0044] (Jt«H5 ) ft^©»Slt*L a : B 
a : Mn : Co : 0= 1. 2:1. 8:1. 5:0. 5 

tfcsi 5 (tie^LfcfetfHi. saw, 1 tmmvmtz 

!§9iIU La, . 2 Ba, . a Mn, . 5 Co, . „ 

o 7 - 2 Ufctto. 3) -c^ zhzm&mvmm* 

«64i'JS U . N O x jMbMtttm <!: b "COttiBBMBiff 

[0045] (*»«7) a«Mtt{C**^Atln*. 
^^©fflSStb^L a:Nd: Ba:Mn:Co = 0. 
5:0. 3:2. 2:1. 5:0. 5 <b ft S <£ ^ (Cffi^ 
L/cfeW«. KGlfeMl &H«©»f&fc»9iIU La 
0. 6 Nd 0 . 3 Ba, . 2 Mn,. 5 Co 0 . »0 

7.. (Sttifto. 4) r^3nit«^b»*4» 

zmmb, noxmtimffli£bx<Dfflmm&7r> 
it. 

[0 04 6] (H6feW8) m&WmtCJv h VOA&to 

&7tm<Dmf8ik*L a : Y : B a : Mn : C 0 = 
0. 7 : 0. 1:2. 2:1. 5 : 0. 5£ft£<fc5K: 

E^ucy^tt. mum tmmmnzm&b. l 

a 0 . 7Y0. 1 Ba, . , Mni . s Co, . 4 0 

, . , (smo. 4) v^hm^mitm^m 

4f'J^L> NOxWbtttt^£UT©ttftfftt*ffo 



(6) 



[0047] (HJS099) mmucwjVAzm 

•&7C^O)fflJ5SJt ; &L a :Sm:Ba:Mn:Co = 
0. 6:0. 2:2. 2:1. 5:0. 5 £ ft -Si 5 K 

a 0 . e Sm 0 . 2 Ba 8 . 2 Mni . 5 Co 0 . s O 

7 - . (sizmo. 4) ^mzftmsmivimttn 

tc. IszmmtiC. $M##r£KJ:9NO©©iUj^b1tfe 

tc. 10 

[0048] (mmmio) ammi.cxfvz'y&z 

JJDA. &raR©iilJi£l:b£L a : G d : B a : Mn : C 
o : 0=0. 7:0. 1:2. 2:1. 5:0. 5ift 

iMl/, L a 0 . ? Gdo . . B a 2 . 2 Mn 1 . 6 Co 

. . 6 o T - , (sitm. 5) •cmztizm-smt® 
jR^b^^a>j« l. nox mtmmn t v xvrnm 

[0 04 9] {WMWl 1 ) WHfOmcx hC3>^A 20 
£JJD*. •STC^OffiRStk^La : S r : B a : Mn : C 
o = 0. 5:0. 3:2. 2: 1. 5:0. 5<h&£<fc 

Lv Lao. 6 S To . a B a 2 . 2 Mn 1 . 6 Co 

c . s o,., is\mo. 4) -cmh^m^mm 
m<mzwmb, Noxmtmmmtvxvm&m 
[0050] (tmrne) mmwczbuy 

M*.> S7tl^©i!iREtb5:L a : S r : B a : Mn : C o 30 
= 0. 7:0.5:1. 8:1. 5:0. 5 £&5<fc5 

Lao. 7 Sr 0 . sBai. i Mni . a C o 0 . a 

Wc ±fBl5WiK:. $JtS##T?£K:<fc9NO©!RJK&{b 

[0051] (mwi 2) mMwi<D&&m<tmstt 

%fflt>TTfa©^?rm\ Pt/La. . ,Ba 
2 . 2 Mn i . 6 C o 0 . iO, /TfrZi-C&S 40 
ft*Ai*iJtt|*SWt,fc. 7*5*»*1 0 osa 
HUC . -7 * 3 * '/* 7 0 ftJHP. lgK7;l/ 5 - ^ A*?g 
$(40wtJ<) 1 5M*g|JSC;*3 0S«BlJ?:}jnAr 

Kttfl&U 7*3 7*5 y-ftflifc. c©7;U57* 

5y-Kj|||«l©lI«aWt*»*La, . a Ba 
2 . 2 Mn , . 6 C Oo . a O, - , *JJD£TiI£jg# 

u a-f ^>^fflx^y-^ff/c. com. l 

a 0 . s Ba 2 . 2 Mn, . a C o 0 . f Oi- t 

om^rnt, mm$.ffia&>x> mm, <y * h 
a>) sko com* i o o g&mminz>£ womb so 
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8ox:na»t/fcflL 600 
•criB#Rg£jj£Ufc„ c©j:9«:i/cjS6ftfc".=.*/A 
2 g / l © w i>7 5 > L . 

2 5 ovvmtLT*m<D»~*>&fmzmc. m^ti 

tc»~t3J»tm\t> »2©J:5tt:y->j»«Sx>j?>© 
T*©8»ittStcl2»U 8»*/*©iMt**»l«K« 

[0 05 2] (IQtMl 3) S?-hP5>7 3>fi£** 

»«12ira«©«ft%ll9SL. Pd/La,. , B 
a 2 . 2 Mn, . s Co 0 . a O, - i /T)\'5.?V& 

[0053] amm 7 > tmw 1 ©tKgiMbtM&** 

fflU-CTIB©&{1^Tt.^ Pt/Lao. 2 Ba,. , 
Mn 0 . « Co 0 . » Os - * /7->l'S7'CS5*l&# 

w©/N=.* msfli i ©tteitflfttt 

o. 2 Ba 0 . iMni. iCoi. iOs-i /7)l 
[0054] (Jt^W8 ) i>=- h UV7 5 

©ttbs ksw-*? j? v ATmrnzm^idzm* nan 

m mmo&ftZm&b. Pd/La 0 . , Ba 
o . t Mn 0 . 6 C Oo . a O a - t /7 

[0055] [&mm] ^60m-i sRommi- 

8 ©»^ttfb«J©N O x*JR«ftt*TE©*tt"ClffflL 

[0056] ( n ofskmimmm wammoN o 

(c J: ^> N O x ©iRK:# 5 *if^3tP e> N O x ©iDat^fe 

® 1 £^-f . 
( 1 ) M»*fSJ&^# 

1 ) K£*ft ( I ) 

NO: SOa :N 2 = 0. 500:0. 025:99. 
4 7 5©ilRR*f X^il0 0oc/min(C 

2) Slo^ (II) 

N« : SO2 =0. 0. 2 5:9 9. 9 7 5<JMf&X$> 
2>m&#Z%WL IlOOco/min &CTgg 

*{cife\$-ersOa ^©jR^Htft:. 

2 ©iCS^JS^^ ( I I) KiOJIfSi^ 



(7) 



11 



KlS&fr ( I ) (DmfeM&ZJEVKDNOWlBl ft 

(2) mm. 

muftis o o -cas-c 1 0 •C/m-i n ©jHaafltcwsi 

[0057] ( N 0 x »f tttttffie&) &r5£<D*£HMt 
>&£jiJ*A/F= 1 4. 5 (*M+) £A/F= 1 * 



^2 00 0-2 56 0 1 7 
12 

*8 (y-» £*2ffitca»)iELaHtstf"c. M«^b 

0 2 ?£g#5 0 p pm£fc£J:5SOi tfX&ftAU 
5 0 - CT. A/F= 1 4. 5£A/F=18 
4*S5SKSEftS-tt-C 2 4B#Fffl*T^ C0*K|«BWfe 
ttl&fftttetrofc. fffctifctt*** 3 

[0058] 

[3*1] 



[0059] 







fUt (X) 


S (wt%) 




Lao^Ba2^MnijCoQ_507- * 


510 


3.84 


Hifefll 2 


Laa8Ba2^Mni jFeo .07- * 


495 


4,62 


HffiW 3 


LaogBa22Mn1.5Alo.5O7- * 


548 


4.23 


Sttfl 4 


La 1 i)Ba2joKfai J5C00.5O7- a 


481 


3.57 


£ifefli 5 


Lai.oBa2J>Mni.oCou07- a 


486 


2.16 


Xttffl 6 


LaosBaxsMni-sCoosO?. s 


513 


5.17 


JtlfcH i 


Lao.2Bao.7Mno.3Coo.5O3- s 


421 


1.34 




Lai .0Ba2.0MnuCo0.2O7- 6 






jam 3 


La1.oBaxoMno.5C01.3O7- s 








LaruBauMn t 5C00.5O7- 8 


525 


1.23 




Lai2Bai.8Mni^Coo^07-d 


518 


1.15 



* X UR2] 



\ 




&K OC) 


NOS*l»JR 

a (wt%) 


«tfe« 7 


Lao.5Ndo3Ba2-2 ! 
Mni^Coo^07-<s 


498 


3.76 


8 


Lao.7YaiBaz2 

Mn1.5Coo.5O7-* 


516 


3.53 




Lao.6SmoL2Ba22 

Mn1.5C00.5O7-* 


538 


3.47 


mm io 


Lao.7GdaiBa2.2 

MhijCoo^O?-* 


544 


3.39 


StfeWn 


Lao^SrojBa22Mni3Coo307- 6 


512 


2.86 


ttttffl 6 


Lao.7Sro5Ba1.sMn1.5Coo.5O7- 8 


501 


1.03 



[0060] 



[*3] 



13 


(S) 


1 


\ 


fc&NOxBKftfc (%) 


so2ft£#iam* 

WfX&NOxBKfc* (%) 


mm® 12 


96 


68 


mm n 


95 


65 


mm 


82 


48 




76 


39 
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[0 06 1 ] U±0&WbX%hiri1d&&frh. &.T 
JfeP9i~l i©««^n^*-f htteftftttti. JUS 

n i -6 {cib^r. 600 *G7tc»<DaflEm. msi 
«crac; soz # xeg&rr 4>m> n o x 8Mbti£*r 

r&C£tfft*>&. *fc» C©NOx8Mb«6«> NO, 
[0062] Sfc, S0 2 £?TFT?©NOxRjR«4. 

Hiawa2*>6. Httojitt^a^*^ vmm~c$> 

Ci*«W6*»r*4. HK. NOx*WM$ttff«D*S* 
11*101 1 2 Rtf 1 3 ©Jtt$ tt> N 0 x MM t^*«Xi*i& 

«>««s«Mi*«:» l-c 3 nmm&rt a tc 1 1** 
[ o o 6 3 ] &±. *^4»as«sfewtc«fc <ommm 



^MMbfflftHi'&Wccioriftwi,^ *nm<Dite 

[0 06 4] 

20 [f&HjJ©3SS] Ja±KWl/T*fc«fc^«:. *»HKJ:ti 

«T«:*j<,»t. 6 0 0 -c*?S©sa^iiS»b#HM 
TC*>BSl»NOx»Mttt**l/. Mo+#fc»5fcj|&# 

[HI ] Lai . o Ba : . 0 Mn 2 - x Co* 0 
30 t - • KfcW&x£NO&JDfc££©re#£^T0-r* 
5. 

12] La s - , Ba, Mn t . » Co. . s 0 
7 - , (C*j»*xiNO«JUai4CDP8il*^"rBI'C* 
5. 



[01 ] 



[02] 



£ 4 



S 3 

o 

3 ' 

to 



«*»<ttt) 



0 1 



' 0 ' «- 



0 0,2 0.4 0.6 0.6 1.0 1.2 1.4 T.6 1.8 2.0 
xinLauoBoe^Mrte-xCoxOr-* 



_ 5 - 

If 

o 



C 4 



G 
* 

s 



.2 



it t* 014 



IfclftW 

z... 

© 



3.0 2.5 2.0 

XtnLas-xBaxMni.sCoo.cOw 



ftP§2 0 0 0-2 5 6 0 1 7 



(51) Int. CI . 7 

F 0 1 N 3/10 



F I 

B 0 1 J 23/84 



3 1 1 A 



F £ - A (##) 3G091 AA12 AB04 AB09 BA11 BA14 



BA15 BA19 BA39 FB10 GA06 
GA20 GB00W GB01W CB01X 
GB03W GB04W CB05W CB06W 
GB07W GB07X GB10W GB10X 

4D048 AA06 AA13 AA18 BA03X 

BA03Y BA15X BA15Y BM8X 
BA18Y BA28X BA28Y BA30X 
BA30Y BA31X BA31Y BA36Y 
BA37X BA37Y BB20 

4G002 AA06 AA07 M08 M09 AA10 
AD02 AE05 

4G048 M05 AC08 AD08 

4G069 M03 AA15 BC12A BC13A 

BC13B BC16A BCL6B BC40A 
BC40B BC41A BC42A BC42B 
BC44A BC44B BC62A BC62B 
BC66A BC67A BC67B BC72A 
BC72B BC75A BC75B CA03 
CA09 CA13 EM8 EC23 
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